Studying DNA mutations in human cells with the use of an integrated HSV thymidine kinase target gene.
A shuttle vector carrying the origin of SV40 replication, the thymidine kinase (tk) gene of herpes simplex virus and the E. coli xanthine guanine phosphoribosyl transferase (gpt) gene has been introduced into human TK- cells. A transformed cell line containing only one stably integrated copy of the shuttle vector was used to study mutations in the introduced tk gene at the molecular level. Without selection for gpt expression, spontaneous TK- mutants arose at a frequency of approximately 10(-4)/generation, and were caused by deletion of plasmid sequences. However, when selection for expression of the gpt gene was applied, the background level of mutations at the tk gene was below 4.10(-6). From this cell line, TK- mutants were obtained after treatment with N-ethyl-N-nitrosourea (ENU). COS fusion appeared to be an efficient method for rescue and amplification of the integrated shuttle vector from the human chromosome. After further amplification and analysis in E. coli, rescued tk genes were easily identified and were shown to be physically unaltered by the rescue procedure. In contrast to rescued tk genes from TK+ cells, those obtained from the ENU-induced TK- mutants were unable to complement thymidine kinase-negative E. coli cells. Two such tk mutations were mapped in E. coli by marker rescue analysis. A GC----AT transition was the cause of both mutations. We show here that plasmid rescue by COS fusion is a reliable system for studying gene mutations in human cells, since no sequence changes occurred in rescued DNA except for the 2 ENU-induced sequence changes.